We describe a model to predict the diet selection of a population of animals, based on simple assumptions about the characteristics of the individuals in a population, including the variation between them. Individuals are characterized by three parameters with biological relevance; a nutrient (protein) requirement, an ability to discriminate between foods of different protein contents and a need to collect information about both foods. Each animal selects perfectly a diet that avoids both a deficiency and an excess of protein, where this is possible. To construct the population two further assumptions are made. The first is that the values of each parameter are drawn from uncorrelated normal distributions subject to the values being logically possible. The second is that, for different mean values for the population, the standard deviation is directly proportional to the mean so that the coefficient of variation is independent of the mean. The model was used to predict the outcomes of six hypothetical experiments, using 100 individuals on each treatment, where the values of the three parameters were systematically varied. In the experiments one food was always of low protein content while the protein content of the other was the treatment variable. The quantitative effects of varying either the mean value of the parameters, or their variation, on both the mean composition of the diet selected, and on its variation, were not possible to predict without using the model. The shape of the population response was different to that for any individual. Extensions to the model may be able to increase its relevance to practical issues of diet selection.
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Frameworks, from a wide variety of disciplines and perspectives, have been developed to try to explain and predict the feeding behaviour and diet selection of animals. In the context of natural systems the usual theoretical approach is to collapse the nutritional complexity of the diet to a single resource, almost invariably energy (Westoby 1974; Krebs et al. 1981; Stephens & Krebs 1986; Lemon 1991) . It is then assumed that the animal uses some rule, or set of rules, to decide its feeding behaviour and the scientific problem is to determine what these rules might be (Emmans 1991; Rozin & Schulkin 1991; Day et al. 1998) . The set of rules may include the idea that the animal has incomplete information about the foods (Bateson & Kacelnik 1995 , 1997 . At the other extreme from natural systems are animals in the highly controlled environments of either the laboratory or intensive animal production systems. In these cases the conditions are usually such that the total intake of energy will be sufficient to meet all of the requirements of the animal, and its intake over time can be predicted on this basis (Parks 1970; Emmans 1997) . Where two or more foods of different composition are freely offered the new problem is that of predicting the composition of the diet that will be selected, rather than just the quantity (of energy) that will be eaten (Emmans 1991) . There are also models that are intended to predict diet selection in these more controlled environmental conditions (Howard et al. 1994; Simpson & Raubenheimer 1996; Raubenheimer & Simpson 1997 , 1999 .
For both the natural and controlled systems, and for the problems of both energy intake and diet selection, it is important to distinguish between two levels of organization. The first is the behaviour of the average animal, or of the population of animals as an average value. For example: what will be the feeding behaviour of an average oystercatcher, rat or pig under particular conditions? The second level is concerned with the variation in the behaviour of the individual animals that comprise Correspondence: G. Arsenos, Animal Nutrition and Health Department, Animal Biology Division, Scottish Agricultural College, West Mains Road, Edinburgh EH9 3JG, U.K. (email: g.arsenos@ 
